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The remainder of the paper is structured in the following way. Section 2 describes the concept of meta-regression analysis. Section 3 presents the results and Section 4 concludes.
II. The Concept of Meta-Regression Analysis
Meta-analysis has a long tradition in medicine, especially in clinical medical trials, where it is used because medical experiments are costly, usually take long time and are typically conducted on small groups of individuals. The results of such individual trials all over the world can then be pooled together and analysed as a whole using statistical methods. Stanley (2001) cites the example of streptokinase, for which independent trials provided no conclusive evidence on whether it diminishes the risk of heart attack. Nonetheless, several meta-analyses came to the conclusion that it does have a beneficial effect on the heart. Meta-analysis helped researcher to clarify controversial issues not only in medicine but also in economics, where it has gained more popularity since the 1980s (see e.g. Stanley and Jarrell, 1989 , for an early overview of meta-analysis). Labour economics, industrial organisation, health economics and transportation economics are typical examples of areas where meta-analysis has been used extensively since the late 1980s.
According to Weichselbaumer and Winter-Ebmer (2003) , "a meta-study (…) allows a quantitative assessment of the literature in a way an econometrician would write a survey". It allows to formulate and subsequently to test hypotheses related to, for example, the size or the sign of a given coefficient estimate. Stanley (2001) claims that "meta-regression analysis can (…) offer specific reasons, based on the studies themselves, why the evidence on a certain question may appear contradictory or overly varied. Such studies can also suggest potentially fruitful lines for future inquiry (…)." Meta-regression analysis, a type of meta-analysis, typically involves three stages: First, collect all relevant studies. Second, identify the dependent and independent variables and code them.
The study-to-study variation of the dependent variable is to be explained by the independent variables, which are structural characteristics and methodological features of the individual studies. The dependent variable contains usually a summary measure, such as the size of the real misalignment in our case or a coefficient estimate, whereas the independent variables are typically dummy variables. Third, regress the dependent variable on the set of independent variables. Stanley (2001) puts forward that "meta-regression analysis can identify the extent to which the particular choice of methods, design and data affect reported results."
III. The Meta-Regression Analysis

III. A. Setting up the Experiments
The Studies
As suggested above, the first two steps of a meta-regression analysis are the identification of the relevant papers and the appropriate coding of the variables. Our dataset includes 32 papers, mostly drawn from Égert, Halpern and MacDonald (2004) and completed with several other studies that became available by early 2004. Only papers which analyse the eight new EU member states of Central and Eastern Europe, namely the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Slovakia and Slovenia, and which investigate the macroeconomic definition of the real exchange rate are considered here. The real exchange rate is defined as foreign relative to domestic price levels (
, where E is the nominal exchange rate expressed as units of domestic currencies in one unit of the foreign currency (a decrease/increase is an appreciation/depreciation) and P and P* are the domestic and foreign price levels. Florax, de Groot and de Mooij (2002) point out that a common problem with studies using metaanalysis is the construction of a representative sample of the literature. Our paper is not confronted with this problem:_ we use the whole sample of papers from the mid-1990s to early 2004 rather than a representative sample of the literature. Appendix Table A1 lists the papers used in this study with their main features.
The Dependent Variable
The dependent variable is the size of the real misalignment, i.e. the difference between the estimated equilibrium exchange rate and the observed real exchange rate. If a misalignment range is given in a study, the mean of the band is taken as the size of the real misalignment. The surveyed 32 studies provide us with a total of 170 observations for real misalignments from 1990
to 2002. If a paper provides more than one observation, i.e. observations for several countries, or an observation for a given country derived on the basis of different methods, then all these observations are collected. Stanley and Jarrell (1998) use only one observation per study. Weichselbaumer and Winter-Ebmer (2003) argue that this may involve a large degree of discretion and advocate including all observations available in a given study. By contrast, Lithuania and Slovakia appear to be somewhat underrepresented. The reported real misalignments range from -79% (undervaluation) to 40% (overvaluation) for the whole sample and from -29% to 30% for the sub-sample. Most of the reported real misalignments are overvaluations (45% for the whole sample and 64% for the sub-sample), as depicted in Figure 1 . 
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Kernel Density (Normal, h = 3.1188) the measure of the equilibrium exchange rate. FEER is a macro model-based approach, in which the equilibrium exchange rate is given by the real exchange rate, which causes the current account to move to its long-term sustainable target, conditioned on the simultaneous attainment of the internal balance usually defined in terms of the nonaccelerating inflation rate of unemployment (NAIRU). FRER differs from FEER in that it also stipulates a foreign debt target to be obtained in the long run.
Given that only two observations are at hand for the NATREX model and the Macroeconomic Balance approach, we decided to ignore them. The single-equation estimate for the NATREX reported in Karádi (2003) is classified as BEER.
As shown in Table 2 , BEER is the most commonly used approach with a share of over 50% in the sample. The share of the other approaches differs across the two samples. In the full sample, the BS has a share of 28%, followed by PEER and FEER with about 10% each. In the subsample, the second most frequently used approaches are PEER and FEER with a share of about 20% each, while BS ranks at the end with 6%. In addition to the aforesaid dummies, a score of other, more general variables are also introduced and applied to all specifications. First, a group of explanatory variables are used to capture differences of the econometric estimation techniques (different time series and panel techniques).
Second, a class of dummy variables is employed to analyse whether the use of time series, insample and out-of-sample estimates and cross-sectional data do matter. A third group of control variables is concerned with the construction of the real exchange rate, i.e. whether it is based on the real effective exchange rate, the real exchange rate vis-à-vis the euro area (or a proxy like Germany or Austria) or the USA, or whether it is based on the CPI, the PPI or real dollar wages.
Also, a set of dummy variables is used to control for publication bias, that is, whether published papers produce systematically higher or lower estimates than those obtained in unpublished papers. To capture year-specific and country-specific misalignments, time and country dummies are used. A detailed definition of the variables is provided in Appendix Table A2 .
III. B. Estimation Results
Real misalignments
There are two important issues we seek to investigate here. The first one relates to whether the underlying theoretical approaches, i.e. the Balassa-Samuelson effect, BEER, PEER, FEER and It is always convenient to code the alternative approaches relative to the one with most of the observations. BEER has a relative share of about 50%. 6 When investigating the determinants of the real misalignments, two equations are estimated. The first one is based on the full sample, whereas the second one is adjusted for possible outliers by trimming the upper and lower three percentiles of the sample. It should also be noted that year-specific and country-specific dummies are always included in the estimated equations.
sample panel data implies that the estimated coefficients reflect some kind of average for a group of transition economies. Thus, the computed real misalignment should be viewed as a mediumto long-term deviation. Out-of-sample data 7 may include either a group of developed countries (e.g. Kim and Korhonen, 2002; Maeso-Fernandez, Osbat and Schnatz, 2004; and Égert, Lahrèche-Révil and Lommatzsch, 2004) or possibly all (market) economies in the world (e.g. Halpern and Wyplosz,1997; and Krajnyák and Zettelmeyer, 1998) . Using out-of-sample data including developing countries implies that the equilibrium exchange rate of transition economies behaves like that in developed countries (with which transition economies are making an effort to catch up in the long term), whereas employing out-of-sample data composed exclusively of industrialised economies rests on the assumption that all market economies behave similarly in the (very) long run, as do equilibrium exchange rates. Either way, real misalignments derived from out-of-sample estimates reflect (very) long-run misalignments.
Finally, cross-section estimates usually relate the real exchange rate to the dual productivity differential. In such a setting, all variables are expressed in levels rather than the indices commonly used in other BEER estimations. An exception is the paper by Maeso-Fernandez, Osbat and Schnatz (2004) , who use level data in a panel setting. Such a bivariate setting is capable of answering the question of how far the real exchange rate is situated from the real exchange rate that would be given by relative productivity levels. Thus, misalignments obtained on the basis of cross-sectional data can be viewed as medium-to long-term misalignments. Note: *,** and *** indicate that the variable is significant at the 10%, 5% and 1% level, respectively. "Full" refers to the raw sample while "adj" is the sample adjusted for possible outliers by trimming the upper and lower three percentiles. Year-specific and country-specific dummies are always included in the equations.
Econometric estimation methods
Some evidence can be found that the econometric estimation methods can influence the size of the derived real misalignment (see Table 4 ). The Engle-Granger method is used as a common denominator in all equations. There is at least one alternative econometric technique for all Table 4 reports that it is mostly the Johansen cointegration technique that yields statistically different misalignment estimations. Note that the results do not change if the Johansen technique is taken as a common denominator for the estimations. 
IV. Conclusion
Using meta-regression analysis, we found important structural differences for the estimated real misalignment obtained for the eight new EU member states from Central and Eastern Europe.
We showed that the underlying theoretical background mattered for real misalignment estimates.
BEER, PEER and FEER estimates are found to yield significantly different real misalignment estimates. Also, it turned out that the use of time series and in-sample and out-of-sample panels may cause the size of an over-or undervaluation to differ. These findings may be due to the fact that these approaches apply at different time horizons.
Our results have important implications. If one seeks to assess the equilibrium exchange rate of any given economy, a systematic analysis using alternative economic and econometric specifications must be performed because different approaches and techniques turn out to yield systematically different results. In addition, when interpreting the range of the derived real misalignments, the connection between the alternative theoretical and empirical approaches should be carefully analysed. 
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